Breech Presentation
Light-for-Dates DEFORMATION Fig 5 Interrelation ofsome ofthepregnancy associations with postural deformation at birth bular asymmetry 55% firstborn, sternomastoid contracture 53%, postural scoliosis 42%, dislocation of hip 56 %, talipes 62 % (Dunn 1969) .
In extrauterine pregnancies the amniotic sac may lie right outside the uterus. In such a circumstance the fetus is especially exposed to pressure, and judging from the literature, deformation is the rule rather than the exception. In the only case I have had the opportunity to observe, the infant was found at birth to have a dislocated hip and deformities of the face and one foot.
Many interesting and important facets of this subject have been hardly mentioned or only briefly discussed, but I have tried to show that congenital postural deformities not only occur in association with each other but also share a number of pregnancy characteristics such as primigravidity, maternal hypertension, oligohydramnios, growth retardation and breech presentation ( Fig 5) . I have also tried to indicate the way in which intrauterine forces capable of moulding the fetus increase throughout pregnancy Normally the two curves do not cross, but small changes in either curve may create conditions leading to deformation (......)
as the infant grows, the mother's uterus and abdominal wall are stretched, and as the volume of amniotic fluid diminishes (Fig 6, unbroken line) . At the same time the ability of the fetus to resist moulding ( Fig 6, broken line) also increases as the rate of fetal growth slows, the skeleton ossifies, and leg movements become more powerful. In the great majority of cases the lines may converge but do not cross and the infant is normally formed at birth. However, the margins are narrow and any of a host of factors may tip the scale (Fig 6, dotted There is a prevalent philosophy that the treatment of congenital dislocation of the hip (CDH) consists essentially in putting the femoral head into the acetabulum and that by encouraging movement and activity, the stimulus for normal joint development, nature will do the rest. If this were so, there would be few problems in the treatment of this challenging condition. In traumatic dislocation of the hip, although the capsule and ligamentum teres may be completely ruptured, as the component parts are self-locking, it requires an effort to pull them apart unless the shape of the acetabulum has been altered by fracture ( Fig IA) . Dunn (1969) has shown this also to be true at birth and that, although the normal hip joint in the 13-40 week fetus increases in size and mechanical strength, it changes little in relative acetabular depth or general morpho-logy. On the other hand, in CDH the dislocation is intracapsular so that the femoral head can only go as far as the capsule will allow it ( Fig IB) . As a result of the abnormal relationships, morphological discrepancies develop in the component parts of the jointacetabular, femoral and soft tissue. These adaptations are predictable and can be demonstrated by arthrography, at operation and by dissection. They have received insufficient recognition and yet it seems likely that they could be responsible for many of the difficulties in the treatment of CDH. These changes include an acetabulum which is directed more forward with a roof more open than normal, and a femoral head which is conical with tangential flattening. There may also be a torsion of the femoral axis or abnormality of the neck-shaft angle.
That these changes are secondary and adaptive is borne out by the following observations: (1) The discrepancy is minimal at birth except in socalled prenatal or teratological dislocations, although it may vary in degree. Reduction at birth is usually achieved by maintaining the optimum position long enough to allow the stretched soft tissues to contract so that natural stability develops.
(2) The longer the hip remains unreduced, the greater the discrepancy. (3) The changes in the shape of both acetabulum and femoral head are significantly less in very high dislocations than when the femoral head lies minimally above the acetabulum or against the labrum. (4) In recurrent dislocation, where the hip is out of joint for short periods, adaptive changes are minimal as is sometimes seen in the lax joints of mongols.
When the shape of the femoral head and acetabulum are no longer complementary and the secondary adaptive changes more advanced, concentric reduction can be only relative; however, provided that the discrepancies are not too great, controlled activity will ensure progressive stable development towards normality. When develop which will lead to progressive subluxation and instability (Fig 2) . What exactly determines the outcome in each case may not always be evident, but it will depend on the degree of morphological discrepancy, the nature of the dynamic stresses to which the joint is subjected, particularly external rotation and weight bearing, and the biological response of the tissues which is so often modified by age.
The connective tissue hip anlage is largely cartilaginous and this mesenchymal tissue is extremely sensitive to outside influences (Kumnmer 1963) . The undifferentiated primitive mesenchymal cell becomes fibrocartilage when subjected to sheering forces, fibrous tissue of linear orientation when under tension, or bone when under continuous uniform hydrostatic pressure above a certain level, whereas the persistence of articular cartilage and therefore a mobile joint demands an optimum level of intermittent pressure (Fig 3) . This is presumably the basic explanation for the morphological changes in the dysplastic acetabulum and femoral head which we find in unreduced dislocations and in the changes which persist or progress after the parts are brought t'ogether. Pauwels (1963) has shown that we can modify the biological response of bone or cartilage by altering the neck-shaft angle, or the rotational axis of the neck in relation to the shaft, as is enthusiastically practised by the Oxford school. This is not to say that coxa valga and antetorsion are conditions per se that demand corrective treatment, for when the acetabulum is normal in shape and form, and the dynamic forces are undisturbed, these factors have little significance. It is only when the acetabulum is more open and forwardly directed that they may constitute adverse factors.
What then are the surgical implications in the management of acetabular dysplasia? We must start on the premise that the best possible degree of concentric reduction compatible with the morphology of the two major components has been achieved. If the discrepancy of the parts permits some degree of subluxation in the weightbearing position, then it must first be established whether altering the neck-shaft angle of the femur, or the torsional axis of the neck to shaft, significantly improves containment of the head. If the former, then a varus osteotomy is indicated (the degree of varus should never be more than 110 degrees); if the latter, then a rotational osteotomy. These measures, designed to reorientate the dynamic forces acting on the hipjoint, have a limited time in which to exert their influence and are most likely to succeed when the growth potential in the child is greatest. When carried out with the object of modifying the growth and shape of the socket they should be performed in the child's first 2-3 years when the dysplasia is marked, and no later than age 7-8 in milder deviations where the acetabular response is delayed.
If such operations on the femoral side of the joint fail in their objective, or the degree of discrepancy is such that a constant concentric axis of thrust cannot be maintained in the weightbearing position, then surgery has to be directed to the pelvic side of the joint. There are different ways of achieving this end but the measures most likely to succeed are those designed to provide acetabular cover of the head in the weightbearing position. My own preference has been for an acetabuloplasty which was evolved some years ago with the object of mobilizing the acetabular roof by three-plane section through the outer cortex of the pelvis along the margins of the acetabular roof and moulding it downwards, outwards, and forwards over the hip (Fig 4) . The procedure has been restricted to children under 9 years. Pemberton (1965) achieves a similar objective by a pericapsular osteotomy through both inner and outer cortices of the pelvis. Salter (1968) has ingeniously rotated the whole of the acetabulum over the femoral head. In the older age groups, where the subluxation has been present for some time, it is extremely unlikely that any surgical procedure can achieve the degree of normality that would obviate degenerative changes in later life (Fig 2) and we should realize this fact and aim at preventing instability and progressive subluxation. It is in this situation that I think the pelvic osteotomy of Chiari (1955) has its most logical application, particularly if pain has become a presenting feature. We should do well to bear constantly in mind, particularly in the management of the unilateral cases, that total hip replacement has no part to play in the high, unreduced dislocation (Charnley & Feagin 1973) .
